Ketones smoothly reacted with NBS in the presence of a catalytic amount of p-toluenesulfonic acid to give α-bromoketones in good yields in typical ionic liquids, such as [bmim]PF 6 and [bmpy]Tf 2 N, and the ionic liquids could be repeatedly used for the same reaction after the extraction of the α-bromoketones. Then, the one-pot conversion of ketones into thiazoles by the treatment with NBS, and subsequently with thioamides could be also carried out in [bmim]PF 6 and [bmpy]Tf 2 N, respectively Thus, [bmim]PF 6 and [bmpy]Tf 2 N could be used as recyclable reaction media for the preparation α-bromoketones and thiazoles from ketones.
Introduction
Thiazoles are one of the most important heterocycles and known for their broad spectrum of biological activities [1, 2] . Many natural and synthetic molecules containing the thiazole moiety play a significant role in the pharmaceutical industry due to their anti-inflammatory [3, 4] , anti-HIV [5] , anti-bacterial [6] , anti-cancer [7] properties. Today, there are many methods for the preparation of the thiazole moiety [8] [9] [10] [11] [12] . One of the most excellent and efficient method is the Hantzsch thiazole synthesis [13, 14] that employs the reaction of -haloketones or -tosyloxyketones with thioamides. For the preparation of -bromonoketones from ketones, NBS (N-bromosuccinimide) is well used [15] , whereas HTIB [(hydroxy) (tosyloxy)iodobenzene] is the sole reagent for the direct preparation of -tosyloxyketones from ketones [16] [17] [18] [19] [20] [21] [22] .
On the other hand, ionic liquids have grown in popularity as organic reaction media due to the promotion of ionic reactions and in view of environmental safety [23] [24] [25] [26] [27] [28] [29] [30] . Ionic liquids offer interesting and useful features that are advantageous to organic reactions such as negligible vapor pressure, nonflammability, high thermal stability, and easy reusability. In this regard, ionic liquids have been successfully used in the Friedel-Crafts reaction [31] [32] [33] , hydrogenation [34] [35] [36] , Diels-Alder reactions [37] [38] [39] , Mizoroki-Heck, Suzuki-Miyaura, Sonogashira, and olefin metathesis reactions [40] [41] [42] [43] [44] , Michael additions [45] , oxidation [46] [47] [48] [49] [50] [51] [52] [53] [54] , condensation reaction [55] [56] [57] [58] [59] , formation of imines [60] , 1,2-rearrangement [61] , esterification of carboxylic acids and carboxylates [62] [63] [64] [65] , Williamson ether synthesis [66] [67] [68] [69] [70] [71] [72] , and the Grignard reaction [73, 74] . We have reported efficient methods for the esterification of carboxylic acids and phosphonic acids with trialkyl orthoacetate in ionic liquid [75] , the demethylation of N,N-dimethylanilines with phenyl chloroformate in ionic liquids [76] , and the 3-exo -tet cyclization of 2,2-disubstituted 1,3-dihalopropanes with indium in ionic liquid [77] , The -bromination of -dicarbonyls and cyclic ketones with NBS in ionic liquids [78] , and the aromatic ring bromination with NBS in ionic liquids [79, 80] have been reported as well. However, to the best of our knowledge, there are no synthetic studies that deal with the preparation of thiazoles from ketones with NBS and thioamides in ionic liquids. Here, as a part of our synthetic study of ionic liquids, we would like to report the preparation of -bromoketones and thiazoles from ketones, with NBS and thioamides in typical room-temperature ionic liquids.
Results and Discussion
The-bromination of ketones with NBS in the presence of a catalytic amount of p-toluenesulfonic acid (p-TsOH) was carried out at room temperature in both chloroform and typical room-temperature ionic liquids, such as 1-butyl-3-methylimidazolium hexafluorophosphate ( none were used as substrate (entries 6, 7). When an ionic liquid such as [bmim]PF 6 was used, -bromoketone was obtained in good yields with good purity (>80%) by simple ether extraction of the reaction mixture and the ionic liquid reaction medium could be reused for the same reaction up to the 7 th time while maintaining the high yields of -bromoketone, as shown in Table 2 .
Then, the one-pot conversion of ketones to thiazoles in both chloroform and ionic liquids, such as [bmim]PF 6 and [bmpy]Tf 2 N, was studied, as shown in Table 3 . After the -bromination of ketones with NBS, thioamide and potassium carbonate were added to the reaction mixture, and the obtained mixture was stirred at room temperature. Overall, the yields in [bmim]PF 6 and [bmpy] Tf 2 N were higher than those in chloroform, particularly, when propiophenone with thiobenzamide, acetophenone with p-methoxythiobenzamide, and acetophenone with thioacetamide were used (entries 6, 10, 12). In the reaction with acetophenone in [bmim]PF 6 , thiazoles were obtained in good yields with moderate purity (>70%) by ether extraction, and the ionic liquid reaction medium could be reused for the same reaction, maintaining the good yields of thiazole up to the 5 th time, as shown in Table 4 .
Conclusions
Typical room temperature ionic liquids, such as [bmim] PF 6 and [bmpy]Tf 2 N could be used for the conversion of ketones to -bromoketones with NBS and the conversion of ketones to thiazoles with NBS and subsequently thioamides in a one-pot manner. -Bromoketones and thiazoles could be obtained in good yields with good purity by simple ether extraction, and the ionic liquid reaction media could be reused for the same reaction while maintaining good yields and purity of the products. The present method offers a green approach to the preparation of -bromoketones and thiazoles in good yields with good purity from ketones with NBS and subsequently thioamides at room temperature. JNM-ECX400, JEOL-JNM-ECS400, and JEOL-JNM-ECA500 spectrometers. All chemical shifts were expressed in ppm,  units down field from TMS (Me 4 Si). Mass spectra were recorded on JEOL-HX-110 and JEOL-JMS-AT15 spectrometers. Melting points were determined on Yamato melting points apparatus Model MP-21. Silica Gel 60 (Kanto Kagaku Co.) and Wakogel B-5F were used for column chromatography and preparative TLC, respectively.
Experimental Section

General
Typical Procedure for Conversion of Acetophenone into p-bromoacetophenone with NBS and p-TsOH·H 2 O in Ionic Liquids
To a solution of acetophenone (1 mmol) in [Bmim]PF 6 (1.5 mL) were added p-TsOH·H 2 O (0.2 mmol) and NBS (1.2 mmol). The mixture was stirred for 9.5 h at room temperature. After the reaction, the reaction mixture was extracted with diethyl ether (10 mL × 7). Then, the extract was poured into sat. aq. Na 2 SO 3 solution. The organic layer was dried over Na 2 SO 4 . After removal of the solvent under reduced pressure, -bromoacetophenone was obtained in the crude state. Purity was estimated by 1 H-NMR to be in the range of 70% -80%. Pure -bromoacetophenone was obtained by flash short column chromatography on silica gel (CHCl 3 :Hexane = 1:1) in 90% yield.
Typical Reuse of [Bmim]PF 6
After the extraction with diethyl ether, the ionic liquid was dried with a vacuum pump for 2 h at 80˚C. To a solution of acetophenone (1 mmol 
Typical Procedure for Conversion of Acetophenone into 2,4-diphenylthiazole in Ionic Liquid with NBS and Benzthioamide
To a solution of acetophenone (1 mmol) in [Bmim]PF 6 (1.5 mL) were added p-TsOH·H 2 O (0.2 mmol) and NBS (1.2 mmol). The mixture was stirred for 9 h at room temperature. Then, benzthioamide (1.2 mmol) and K 2 CO 3 (1.1 mmol) were added to the reaction mixture and the obtained mixture was stirred for 5 h at room temperature. After the reaction, the reaction mixture was extracted with diethyl ether (10 mL × 10). Then, the extract was washed with sat. aq. Na 2 SO 3 solution. The organic layer was dried over Na 2 SO 4 . After removal of the solvent under reduced pressure, 2,4-diphenylthiazole was obtained in the crude state. Pure 2,4-diphenylthiazol was obtained by flash short column chromatography on silica gel (CHCl 3 :Hexane = 1:1) in 96 % yield.
Reuse of [Bmim]PF 6
After extraction with diethyl ether, the ionic liquid was washed with water (1 mL). The mixture was dried with a vacuum pump for 2 h at 80˚C. To a solution of acetophenone (1 mmol) in [Bmim]PF 6 (1.5 mL) were added p-TsOH·H 2 O (0.2 mmol) and NBS (1.2 mmol). The mixture was stirred for 12.5 h at room temperature. Then, benzthioamide and K 2 CO 3 (1.1 mmol) were added and the obtained mixture was stirred for 5 h at room temperature. After the reaction, the reaction mixture was extracted with diethyl ether (10 mL × 10). Then, the extract was washed with sat. aq. Na 2 SO 3 solution. The organic layer was dried over Na 2 SO 4 . 
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